
Patent m version J . ^ 



Artificial Sequence 



.Loha 2,3-ST sense primer 



tcta aactgcctgc 



DHA 

Artificial Sequence 



aLpha 2,3-ST antisense primer 



igact tgttggc 



Artificial Sequence 



"AK sense primer 



17 



rragr.tg 



:ttaccttga cc 



22 



DNA 



ficiai Sequence 




:4 - k ' : ' ' gcgcaatctg ctgctagccc tccgcctctt tctggcactg 6, 



at :::: lactc: ^g^ 



zqqt at tt gt 



ggat-:tt-gt attattccgc gtggaagcta cacttact = = agtgggagga ggactccaat 
tcag-ggttc tttcctttga ctccgctgga caaacactag gctcagagta tgatcggttg 
aac::tcctcc tgaatctgga ctctaaactg cctgctgaat tagccaccaa gtacgcaaac 
ttttcagagg gagcttgcaa g^tggctat gcttcagcct tgatgacggc catcttcccc 
cgg-.tctcca agccagcacc catgttcctg gatgactcct ttcgcaagtg ggctagaatc 
cgg,agttcg tgccgccttt tgggatcaaa ggtcaagaca atctgatcaa ag^atcttg 
tca.tcacca aagagtaccg cctgaccrct gccttggaca gcstccgctg ccgccgctgc 
atctcgtgg gcaatggagg ccttcttgcc aacaagtctc tggggtcacg aattgacgac 
tatgacattg tggtgagact gaattcagca ccagtgaaag gctttgagaa ggacgtgggc 
agcaaaacga cactgcgcat cacctacccc gagggcgcca tgcagcggcc tgagsagtac 
gag=gcgatt ctctctttgt cctcgccggc ttcaagtggc acgactttaa ctcgttgaaa 
tacatcgtct acaaggagag agtgagtgca tcggatggct tctggaaatc tgtggccact 
cgagtgccca aggagccccc tgagatt.=ga atcctcaacc catat,tcat ccaggaggcc 
gccttcaccc tcattggcct gcccttcaac aatggcctca tgggc:cggg gaacatccct 
accctggca gtgtggcagt gaccatggca ctacacggct gtgacgaggt ggcagtcgca 

- — a ^ nrarcr.ctac actactatga gaacgttcgc 
ggj;tttggct atgacatgdg ^a^a^^od^ 

. „ ^„-,„^^ ? at^"cacfc aaaasaaaga qtttctgcgg 
au:acagcca tcaaagagtc ^gga^^a. aclU ^"^ -' - - 

aagctggtga aagctcgcgt catcactgat ctaagcagtg gcatctga 



30i) 

30 j 

4 2 
4-S-. 

60 J 
6<5 .) 
17 ") 
7: J 
tO 
9 1. 0 
9 <: 0 

10 :o 
10^0 
1 1 OR 



* 



va-L rne va^ ^2 



Asn Leu -eu _e\. 



t n e ~ e u v a - 



: ^ V- P ^ ^ ! ■ 6 U 



Tyr Tyr Ser Ala Trp Lys Leu His Leu 



_eu Gin Trp GIu 



GIu Asp Ser Asn Ser Val V 
4 0 



Ser Phe Asp Ser 



La Gly Gin Thr Lei 
50 



Glv Ser GIu Tyr Asp Arg Leu Gly Phe Leu Leu 



foU 



Asn Leu Aso Ser Lys Leu Pro Ala GIu Leu Ala Thr Lys Tyr Ala Asn 

65 70 ' D 

o.. m u Gly Ala Cvs Lys Pro Gly Tyr Ala Ser Ala Leu Met Thr 

— ■ " 85 90 ^ 

A" a lie Phe Pro Arg Phe Ser Lys Pro Ala Pro Met Phe Leu Asp Asp 
m- 105 110 



Spr Phe Arg Lys Trp Ala Arg He Arg G 
iic 120 



lu Phe Val Pro Pro Phe Gly 
125 



Tie- Lys Gly Gin Asp Asn Leu He Lys 
130 135 



Ala He Leu Ser Val Thr Ly: 
140 



Glu Tyr Arg Leu Thr Pro Ala Leu Asp Ser Leu Arg Cys Arg Arg Cys 
14!: 150 



He lie Val Gly Asn Gly Gly Val Leu 
165 



Ala Asn Lys Ser Leu Gly Ser 
1 -7 p, H 5 



^rg 



Asp Tyr Asp He Val Val Arg Leu 



isn Ser Ala rrc vaj 



r Lys G±u arg va. 



250 



irhe Trp Lys 



Ser Val 



fhr Arg Val Pr; 

160 



.ys Glu Pre Pro Gl 
265 



He Ara He Leu 



p-.-^ ^ T^rr~ Php MP Gin 



rm Glu Ala Ala Phe Thr Leu He Gly Leu Pro 



280 



235 



Fne A:-n Asn Gly Leu Met Gly Arg Gly Asn 

o <n 295 300 



lie Pro Tnr Leu Gly Ser 



Val Aba Val Thr Met Ala Leu His Gly Cys Asp Glu Val Ala Val Ala 



30 5 



31C 



315 



ly P.oe Gly Tyr Asp Met Ser Thr Pro Asn Ala Pro Leu His Tyr Tyr 



Gly 



32 5 



330 



Glu Tir Val Ara Met Ala Ala lie Lys Glu Ser Trp Thr His Asn He 

345 3 ' 50 



34 0 



Gin Arg Glu Lys Glu Phe Leu Arg Lys Leu Val Lys Ala Arg Val lie 

360 365 



3 b b 



~^r Asp Leu Ser Ser Gly He 
'-10 375 



:210: 



1839 



;213 • Homo sapiens 



VU 



4 



<ZZZ> r.;s:_:ea:ure 
<ZZZ > Hex 2 Z'Z~ 



;X 5 J :;; ^ "333 = 3355 agtcggg-" C3agg~-"3 3 = "35 = = ^ -333 = 53- 
a3-a 5 = c3£3 = 33"3-3?a 3 = -3-3 = 333 -ggggctgc " = ggccgcc =at3"-3 = -5 
3C3 = -.3 = t=-. -33 = 3a=ac. g~ggcgg = g atgt.gg=g= -g=tga=-ca ggtggcgctg 
gtggtgcagg tggcggagg= ggctcgggcc ccgagcgtct cggccaagcc ggggccggcg 

.. .. . . • : • : ggtgaagatg accccgaacc tgctgcatct cgccccggag 

aacttctaca tcagccacag ccccaattcc acggcgggcc cctcctgcac cctgctggag 
gaaccgt'tc gacgatacca tggctatatt tttggtttct acaagtggca tcatgaacct 
gctaaattc: aggctaaaac ccaggttcag caacttcttg tctcaatcac ccttcagtca 
gagtgtgatg ctttccccaa catatcttea gatgagtctt atactttac: tgtgaaagaa 
ccacjtggctg tccttaaggc caacagag-;t tggggagcat tacgaggttt agagaccttt 
agccagttag tttatcaaga ttcttatgga actttca:ca tcaatgaatc caccattact 
gat*.ctccaa ggttttctca cagaggaatt ttgattgata catccagaca ttatctgcca 
gttaagatta ttcttaaaac tctggatgcc atggctttta ataagtttaa tgttcttcac 
tgg::acatag ttgatgacca gtctttccrra tatcagagca tcacttttcc tgagttaagc 
aataaaggaa gctattcttt gtctcatgtt tatacaccaa atgatgtccg tatggtgatt 
gaatatgcca gattacgagg aattcgagtc ctcccagaat ttgataccc. tgggcataca 
cta-cttggg gaaaaggtca gaaagacctc ctgactccat gttacagtag acaaaacaag 
ttggactctt ttggacctat aaaccctact ctgaatacaa catacagctt ccttactaca 
tttttcaaag aaattagtga ggtgtttcca gatcaattca ttcatttggg aggagatgaa 
gtggaattta aatgttggga atcaaatc:a aaaattcaag atttcatgag gcaaaaaggc 
tttggcacag attttaagaa actagaatct ttctacattc aaaaggtttt ggatattatt 
gcaaccataa acaagggatc cattgtctgg caggaggttt ttgatgataa agcaaagctt 
gcgccgggca caatagttga agtatggaaa gacagcgcat atcctgagga actcagtaga 
gtcacagcat ctggcttccc tgtaat=:tt tctgctcctt ggtacttaga tttgattagc 
ta.ggacaag attggaggaa atactataaa gtggaacctc ttgattttgg cggtactcag 
aaacagaaac aacttttcat tggtggagaa gcttgtctat ggggagaata tgtggatgca 
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3 

4 2C 
4 - f: 

6 

6- ' 
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1C ■: 3 

i: ■; ) 
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5 



• 



a^aao^a " a-.^tcgg ccaag.g^g ztggtgagag ao,rtggag: 

;a-_ ggacgacgcc tatgacagac -gacaaggca ccg-tgcagg 



-roaaagatg tcagaga: 
a-.gg-:gaac g-.gga = -.agc .gcacaac: 
at^aaaaaa tggaggggaa aaaggccaca gcaatct gta ^aatcaa ccta^t g 



cttt at utt :s:a::r_aa ::a::agaa; 



aaatcatgta aaataa 



gata ttagactttt ttgaataaa 



556 

Heme sapiens 



:221 ■ rr.isc feature 

: ? 2 3 ■ HexB^Polypeptide 



■:4 00 > 8 



_ T , on.. t„, P ™ fir 0 Pro Pro Met Lea Leu Ala 

Met 3Iu Leu Cys biy reu axy ^ - - ^ 



Leu Leu Leu Ma Thr Leu 

20 



Leu Ala Ala Met Leu Ala Leu Leu Thr Gin 



2 5 



30 



Val Aia Leu Val Val Gin 



Val Ala Glu Ala Ala Arg Ala Pro Ser Val 



4 0 



45 



c e . Ma Lys Fro Gly Pro Ma Leu Trp Pro Leu Pro Leu Ser Val Lys 
" tt 55 60 



Met Thr Pro Asn 
65 



Leu Leu His Leu Ma Pro Glu Asn Phe Tyr He Ser 



11S ser Pro Asn Ser Thr Ala Gly Pro Ser Cys Thr Leu Leu Glu Glu 

85 90 



Ala Phe Arc; Arg Tyr His Gly Tyr lie Phe Gly Phe Tyr Lys Trp His 

100 ltJb 



,i- Glu Pro Ala Glu Phe Gin Ala Lys Thr Gin Val Gin Gin Leu Leu 

-15 120 



Val Ser lie 
130 



Thr Leu Gin Ser Glu Cys Asp 



Ala Phe Pro Asn lie Ser 
140 



6 



Asc Ser Pre Arg ?ne ber nii ^-v ^-^ 

o n n 20 5 



ir Ser Ara His Tyr Leu Pre Val Lys 

215 



He He Leu Lys T 

2 2 0 



hr Leu Asp 



Ala Met Ala Phe Asn Lys Phe Asn 

« ~ r- 9 n 



Val Leu His Trp His He Val Asp 
2 3 5 240 



Asd Gin Ser Phe Pro 
24 5 



Tvr Gin Ser He Thr Phe Pro Glu Leu Ser Asn 



2 50 



25^ 



Lys Gly Se 



r Tyr Ser Leu Ser His Val Tyr Thr Pro Asn Asp Val Arg 



2 60 



265 



Met Val He Glu Tyr 



Ala Arg Leu Arg Gly He Arg Val Leu Pro Glu 



2-30 



281 



Phe Asp Thi 

2 90 



Pro Gly His Thr Leu Ser Trp Gly 
295 



Trp Gly Lys Gly Gin Lys Asp 



3 00 



Leu Leu 
305 



Thr Pro Cys Tyr Ser Arg Gin A 



sn Lys Leu Asp Ser Phe Gly 



310 



315 



32 0 



Pro He Asn Pro Thr Leu Asn Tr 
32 5 



hr Thr Tyr Ser Phe Leu Thr Thr Phe 



530 



335 



Ser Glu Val Phe Pro Asp Gin 



Phe Lys Glu ±^e 

340 345 



Phe He His Leu Gly 

350 



Gly Asp Glu Va 



i Glu Phe Lys Gys Tr P Glu Ser Asn Pro Lys 



He Gin 



360 



36; 



7 



• 




Ser 



rtia Ser 



Pne no 



44 0 



Leu Ser 
44 5 



L o, Ue Ser Tyr Gly Gin Asp Trp Arg Lys Tyr Tyr 
455 



Lys Vai 
4 < 5 



Fro Leu Asp 
47 0 



Phe Gly Gly Thr Gin Lys 



430 



P> e lie Gly Gly Glu Ala Cys 
485 



Leu Trp Gly Glu Tyr Val Asp Ala Th 



490 



495 



Asn 



hr Pro Arg Leu Trp Pro Arg 



A±a 



50 3 



505 



Ser Ala Vai Gly Glu Arg 
510 



- ,c -<=r Ar-n Asp Met Aso Asp Ala Tyr Asp Arg 

i q er uys nsv vd^ 

- 520 ^ b 



eu Tnr Arg 

5 30 



His Arg Cys Arg Met Val Glu Arg Gly He Ala Ala 
535 bA0 



Gin 



Fro Leu 
5 4 5 



;yr Ala Gly 



Tyr Cys Asn His Glu Asn Met 



550 



555 



210> 9 

2Hl 20 0" 

212: ■ DNA 

213 • Homo sapiens 



:23 ' 



8 



:ggtgcgt aggg^--- - 



::c:::^^ gagcgg — g a ~ 
3 a=, = 3 ccg 5 3 = = -- 33 a,,= = =33 = = 3-3 -^ = = -- ^- C333 

= , g ,, =a , = = 3—= gg = g -^-^ ^ ggtg3 

ca==33=a gg g = gagggg co gccgcag.ac cagcgct.c* , g c g cga = aa -::c^ 

_ r -^ :;r > ac::cttc:a cccggaggag 

_ ^^^; iC t : caaaccgcag ttLa^.^- =^ — 

w « = =- 3 c= 33 =9=c aa 3I at 3 tag ; t, tg acga= aaagaatcae 

„.„«-.<=. =...« M == " aa=tCCaa a9aC3t "" 

,._a,. = 3 ., 3 a^ag^gg tgaa«ggga acag= t «== ggaagagga, =«=■*«« 
,„.«.t.c= .«c.«c« a g a gt gg«c =atc=a= t =c -agaaaaa, 
a . r „ca,aa ca=agca W . tgtcagtgca .•«=•««< C9,M "'" 
..„,=»» »cc,,. t c-. ,««„,« ggoaatg.cc t 3 .«=«« 

- t »»»-r ttratgq=tc tacaatga:. gc;:ctgtcaa ggatgaggtg 

tgaaactcca caaatttt^L a'-dLjj 

atilltMt1 accgatgggg -,:gtcac= a.ggaggata =t. t ..«,t 

„.,«..« tcaagccaca ,„e«,cc. gatcacaagt =acca g ca« 
gac,agt,« c=t 3 , 3g «a t = ,tc,-.,.c at 3 gcatt g t « 3 a,gttac agaagaatct 
,..«„-.. t cggaac.ggt tcagacagta agu.tgggag ,c»--t«=t «ga»=a« 
gg.ccaaa,. aaga= g gac t ,.«,«ccc atc«=caag a S , g gc«c t 

tatl]l "t:xa aaccatqgcg ggtgcaatgg 
aaatggctga gcatcaatgg cgaggc.atc tatg^t- 

^ ^a-^tctgt argata.ac= tcaaagggat cggctgttta tgccattttt 

gaaaaqaa:a caa-dttiji 

ctq =,=,.g 3 c cagaaaatgg agtc.taaac ct.ga.tccc ccataactac ctcaactaca 
aagataacaa t ,«,„»t ,«.„.„« etgaa gtg g t c : aca,at=c agataaaggt 
=l=ttc „c t =,:,accc=a g«gccacc= t «,««cc c =,=.,.,« 
at a,a g c, g , =agg. 3 toaa ,t..«.«t ,.^c..,. agaaagaggc gatgcteact 
a , t - c ==,g= tt c.,t«« =t=««„ t »•«..=,. acttctgttc 

.,.-a : = =»ga ccaa=aca= t t-.a.tta.., ,aa=,gaa--» — ' 

gg,==aaaga t « g .,.t=c 



36C 

■4 Z. o 

4 8 J 
540 
600 
66 J 

7 '/' ["' 

7 SO 
6 4 0 
90 
9fc' 1 

io ;;:■'.) 

10 $ j 
114 0 

12: ;:: 

12 m) 

10; j 

1 3 0 

1 4 -i 0 

15 jo 
1:60 
1020 



9 



- aa-.a'.'.-.zz aaazz az zz a 

aa^a^aa: t;agrag~ 5 aa = ---3=»- = 

, 3 - -—-sataa — ac-.g- :5:"«: 3 : — taagcca 

:aa:^3d-. ? 

^r^ri-l? aa.gatt^a :aag:::aa: cacat seta . 

-ao^gtca ::aacag:c: — tgeaaag ggoag 5 agag oooo 5 g^^ 
-ttaccaggc ogc^atggtc 



ag — acsso z 
zzazzzazza 
aaggaaasgg 



aactsttcag aaa::::ca: s::aa:::aa 



aar::::aaa st-crcta-g — acagtga tacca" 
c:a:::ttt: aagtatga" aaataaa 



::aa'j aaaa:gaa:g zzaz.zz r .z: 



L 1 U ■ ■ - ^ 

211- 461 

:212 ■ ?LT 

;2 1 3 ■ Homo sapiens 

220 ■ 

222 • m:_sc_: eature 

223 ■ Fuco Polypeptide 



■:4 DC - 13 

Met Arg Ser Arg Pro Ala Gly Pro Ala Leu Leu Leu Leu Leu Leu Ph, 



Leu ,ly Ma Ma Glu Ser Val Arg Arg Ma Gin Pro Pro Arg Arg Tyr 

2 0 ^ ^ 

Th r Pro Asp Trp Pro Ser Leu Asp Ser Ar g Pro Leu Pro Ala Trp Phe 
35 40 

ASP Glu Ala Lys Phe Gly Val Phe He Hrs Trp Gly Val Phe Ser Val 

50 55 

, ^ n , c^r n„ Trn Phe Trp Trp His Trp Gin Gly Glu Gly 
Prr Ala Trp Gly Ser biu i rp tne ij-f f 3f 

Prn Pro Gin Tyr Gin Arg Phe Met Arg Asp Asn Tyr Pro Pro Gly Phe 

85 yi) 



Ser Tyr Ala Asp Phe Gly Pro Gin Phe Thr Ala Arg Phe Phe His Pro 



luu 



Glu Glu Trp Ala Asp Leu Phe Gin Ala 

-. i £ 12 0 



Ala Gly Ala Lys Tyr Val Val 

125 



10 



be: u 



.eu Glu - rp 



?he His Frc Leu iy: 



Leu Leu Asp Lys 



,ys Asn GLy Fne Lys 
195 



Gin His Phe Vai Ser Ala Lys Lhr Met Fro 

200 205 



Glu Leu Tyr Asp Leu Val Asn Ser Tyr Lys Pro Asp 

215 Zz -° 



Pro Asp Leu lie Lrp Ser 



Asp Giy Glu Trp 



Trp Glu Cys Pro Asp Tnr Tyr Trp Asn 

230 235 



Ser Thr Asn Phe 

24 0 



Leu Ser Trp Leu Tyr Asn Asp Ser Pro Val Lys Asp Glu Val Val Val 
245 

Asn Asp Arg Trp Giy Gin Asn Ser Ser Cys His His Gly Giy Tyr Tyr 

260 265 



->ro Gin Ser Leu Pre Asp His Lys Trp 



Asn Cys Glu Asp Lys Ehe Lys Pi 

275 280 <- 85 



Glu Met Cys Thr Ser lie Asp Lys 

290 295 30" 



Phe Ser Trp Giy Tyr Arg Arg Asp 



Net Ala Leu Ser Asp Val Thr Glu Glu Ser Glu He He Ser Glu Leu 

310 315 



• i Gin Thr 



/al Scr Leu Gly G 



:i v Asn Tyr Leu Leu Asn lie Gly Pro 



ji 5 



330 



Thr Lys Aso Giy Leu lie Val Pro lie Phe Gin Glu Arg Leu Leu Ala 
■? / n 34 5 ^ 



11 



■ — - 'eu Ser I^e .^r. ^-V 



:,c ,. :, V,. Sir. Tr? Glu lys Asr. Tr.r T,r Ser Val Trp Ty: 



o c , . Val Tyr Ala He Pr.e Leu His Trp Pre oiu ? sn 

- r: n 3 9 C ^ ^ 



V. Leu ,sn Leu Giu Ser Pro lie Thr Tr.r Ser Thr Thr Lys He 

^ 410 



Thr V,l Leu Gly He Gin G_y Asp Leu Lys Trp Ser Thr Asp Pro As P 

4 2 0 k ^ 



Ser Leu Pro Gin Leu 



Lys Gly Leu Phe lie ^ 

4 :■' 5 4 4 ' J 



,1, .-;iu Ehe Ala Trp Thr lie Lys Leu Thr Gly Val Lys 



Pro Pro Ser Ala Val Pro 



;so 



ICo 11 

;il ■ l n 66 

12 ■• DtJA 

■.13 • Homo sapiens 
".r:C - 

I;"::. - misc_ feature 

- siex-T 



455 



^Oaggtc cagcacttgg gagotgactg tgctggaggt gacaggcttt gcggggtccg 
:.t ? tgtgoa ggagtcgcaa ggtegctgag caggacccaa aggtggcocg aggcagcegg 
33t pacacct ctceccagga atcctgctgc ctgctgagaa acatggtcag caagtcccgc 
tgg.agctcc tggccatgtt ggctctggtc ctggtcgt:a tggtgtggta ttccatctcc 
ogg.aagaca gtttttattt tcccatccca gagaagaagg agccgtgcct ccagggtgag 
, ca ,agag=a aggectctaa gct.ctttggc aactactccc gggatcagee catcttcctg 
: q a:ttgagg attatttctg ggtcaagacg coatotgott acgagctgcc ctatgggacc 
aayjggagtg aggatctget cctccgggtg ctagccatca ccagctcctc catccccaag 
aaca.ccaga gecteaggtg ocgcooctgt gtggtcgtgg ggaaogggca ccggctgcgg 



12C 
1 3 f > 
24 0 

3 0 ) 
26 D 
420 

4 80 
540 



12 



•.• -.gggagatg:: ca.caacaag tacga.g.gg tca.caga., gaacaa.gcc 
gctaigaggg -gacg-ggg= — aaga-a "atgcg-t "tc.ac". 
, a5t= -. g ~- a;t--"3C" caaagtagaa aacaarcca; acacac"" c3""=5- = 
caa,g 5 a = ,-- cca^gga,, gagacca.cc ,gag,ga,aa 
— ggaaara gcctcccctc atctggga.g -_caa-.cc-.aa acagactcgg 
:c:::t:^ ggagattgca gcgacaaac .gc.gagcc. gccaatgcaa 
cagcca-gga agat-.aagca gaagcccacc acgggcctgt tggccatca: gctggccctc 
cacctc.gtg actr,gc 3 ca cattgccggc tttggccacc cagacgccta caacaagaag 
cagacc.it: actactatga gcagatcacg ctcaagtcca tggcggggtc aggccataat 
gtctcc ;aag aggcccrggc cattaagcgg atgctggaga tgggagctat caagaacctc 
acctc: .,tct gacctgggca agagctgtag cctgtcggtt gcctactctg ctgtc.gggt 
gacccc.atg cgtggctgtg ggggtggctg gtgccagtat gacccacttg gact.cacccc 
ctcttoggga gggagttctg ggcctggcca ggtctgagat gaggccatgc ccctggctgc 
tctta-.ggag ccgagatcca gtcagagtgg gggcgctgga gccgtgggag cccggccagg 
g:agg,cgct cgtcgctgtg gcaccccctc tctgccagca ccaagagatt atttaatggg 
c-.atf.aatt aaggggtagg aaggtgctgt gggctggtcc cacacatcca ggaaagaggc 
c.jta.agaa ttctgcccac ,ttttataaa aacttasagc gatggcccca coaaggccta 
g2:ac . ig cac tggcctccca ggagggcagg ggcattggga atgggtgggt gccctccaga 
c3g ag 5 ctgc tacctcccag caggcatggg aagagcactg gtgtgggggt tccaccgaga 
_., ggg ,_ct_ atctagaaaa gaggttacaa acctaccatt aaactatttt tcctaaaacg 
caaasnaaa aaaaaaaaaa aaaaaa 



110:- 12 

111:' 32 9 

212- PP-T 

■ Homo sapiens 

22 0 ■ 

;221 • m:.sc_f eature 

■:223 ■ Slex-T 



■::4CC • 12 

Met 7a I Ser Lys Ser Arg Trp 



r Arg Trp Lys Leu Leu Ma Met Leu Ala Leu Val 



13 



960 
1020 
10 5 0 
1140 
1200 
1260 

i ^ ? ^ 

1^80 
14 4 0 
1500 
15CC 
162 0 
1680 
1740 
1066 



Phe leu Arg 



\sv Tyr Phe Trp Val Lys inr 



; rj Ser ^ia ly: 



;iu Lei 



rhr Lys Gly Ser Glu Asp Lei 

90 



,eu Leu Arg Val 
95 



e u A ± a i - 



-hr Ser Ser Ser He Pro Lys Asn He Gin Ser Leu Arc 

105 li0 



Cys Arg A 



Arc; Cys Val Val Val Gly Asn Gly 



ly His Arg Leu Arg Asn Ser 



115 



120 



12 5 



Ser Leu Gly Asp Ala lie Asn Lys Tyr Asp 



135 



Val Val Ire Arg Leu 7^sn 
14 0 



Asn Ala Pro Val Ala Gly Tyr Glu Gly Asp Val Gly Ser Lys Thr Thr 



145 



150 



155 



Met Arg Leu Phe Tyr Pro Glu Ser Ala His Phe Asp Pro Lys Val Glu 
165 170 " ~ 



Asn Asn Pro Asp 

180 



Thr Leu Leu Val Leu Val Ala Phe Lys Ala Met Asp 
135 190 



>he His Trp 
195 



rp He Glu Thr He Leu Ser Asp Lys Lys Arg Val Arg Lys 



200 



2 05 



Glv Phe Trp Lys Gin Pro Pro Leu He Trp 



Trp Asp Val Asn Pro Lys 



220 



He Arg He ^eu 



a sn p ro phe Phe Met Glu He Ala Ala Asp Lys ±eu 

o^n 235 240 



14 



_eu Ser leu 



.n Gin ?rc Arg lys He Lys ^ 



^ys rr. 

- z z 



Lpu Ala He Thr Leu Ala 

265 



Leu His leu Cys Asp ~eu . 



.3 ^ c- 



. a 



:e Gly Tyr Pro Asp 

n Q n 



•r Asn lys lys ^1 



-v- Glu Gin He Thr Leu 
- i ■>- - j 



^ys Ser Met Ala Gly Ser 

300 



Val Ser Gin Glu Ala Leu 
310 



Ala He Lys Arg Met Leu Glu Met 



311 



320 



Gly A La He Lys Asn Leu Thr Ser Fhe 



1 0 
1 1 
- 2 
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HO- 

111 - - misc_f eat are 
.:13> GnT-I 



-:H0> 13 
:-jgtugcgcc 

*; : :.tqggttg 

t a ;;c icggcc 

;;cccgccccg 

;■: c c a c a q a a a 

. -.t aogcaccg 

:joa gga zct g 

*:gc jggcaag 

: :c ^gcgggg 

zzt :tttgtg 



agggagcegg 

autgaga age 

ggggggcggg 

cctgccgggg 

gggctggcga 

ggctogct.ee 

qtgcatggct 

ggagceggge 

gecaggatge 

gcctggaatg 



aaagecgact 

ggcggggaaa 

gcgcggcggg 

aagggccacg 

gtcgaaaggc 

ctgcgccccg 

gcctcctaat 

aagcccaggg 

tgaagaagca 

ccctgctgct 



cccgaagtt g 

ggaggeggge 

gctgtcggtc 

ttgcccggcc 

gaggeggecg 

gagcaggeca 

cccatagtcc 

cagecttgaa 

gtctgcaggg 

cctsttcttc 



gggtcctggg 

caggaggagg 

acgcccctca 

cggccgtccg 

cggcagcgct 

agttcggggc 

agaggaggca 

ccgtcccctg 

ct t gt get gt 

tggacgcgcc 



aaaacttggg 

gggcctggcg 

gtccgccccg 

gccccggcgc 

tgggacgege 

caggaegteg 

tccctaggac 

gcctgccctc 

qqggcgct at 

cagcac stgg 



oO 
12 1 
12 1 
2 4 0 
2 0 0 
HO 

HO 

n: 

vIO 
6 0 0 
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aaggec^ c ~c 
zzzzzzzzzz 
zqzzqazq z z 

ZZZZZZZZZZ 

zaqzazzqzz 
::::a::a:: 
cggcagegcg 
acaccgcaag 
ggtcttccgg 
cccggacttc 
gtggtgcgtc 
tgagctgctc 
ctgggctgag 
ggagcagcgg 
ccgcaagggt 
ccagcagttt 
ccgagattt c 
caatgaccgg 
ggcttt cgcc 
ctaccggggt 
gacgtgggag 
ccttgccaca 
gtttccccct 
tgataacaag 
ggtatgttgc 
gqgccagaaa 



gttcgctctc 
cctccrtcta 
ta 1 



;tqac 



ZZZZjZZZZZZ 

zaaqazqzzq 

ZZ ZZ ZZZZZZ 

g c q a z z z z z q 
zqqzqzzqzz 
qzzazzzaqq 
qz zazqzaza 
ttccagggct 
cagtctcgct 
ttcgagtac z 
tcggcctgga 
taccgcaccg 
ctggagccca 
caggggcggg 
gtgagccacg 
gtgcactt ca 
ctcgcccgcg 
aaggagctgg 
aaggct.ct.gg 
attgtcacct 
ggctatgatc 
tcatgagctg 
t aggtgcatt 
aggattattc 
ggggtatcaa 
tgtccacgtc 
ttgaccagac 
t acctgctcc 
caaaatgat a 



cccccgacgg 
aggcggagcc 
agagggggag 
cgacggcggr 
tggacaagct 
accgegggea 
cccggcagcc 
accacaagat 
t ccccgc ggc 
ttcgggccac 
atgacaacgg 
act ttt t zzz 
agtggccaaa 
cctgcat.acg 
ggcagttctt 
cc^agctgga 
tctacgotgc 
gggaggtgcg 
gtgtcacgga 
tccagt cccg 
ct agctggaa 
aggtgggacc 
tatctttttg 
tcccgttctc 
gcaggaaacc 
ctgagctttc 
ccctt ctccc 
ccttc:ccca 
ctaaccaaag 



z zzzz: 



zqazzzzqzz 
ggagaggaag 
ggcgaccac 
garccccar z 
qzzqzazzaz 
agaggag^cg 
cgaccrgagc 
cgcgcgccac 
cgtggtggtg 
ctatccgctg 
caaggagcag 
tggcctg ggc 
gqccttctgg 
ccctgagat z 
tgaccagcac 
cctgtctta: 
tec ccagct g 
gg tgcagtat 
tgaccttaag 
gggccqccgt 
ttagcac czq 
acagtccc :a 
atttttcc ga 
aagggagt ^a 
actgt gtggt 
tcctggagca 
tgacctggct 
gtggggactg 
gggcttcctt 



aqzzzzaczz 
zqzqqqzzq: 



gggaagtgac 
zqzaqzaqaz 
z zzzzzzazzz 



zz ggc ca*: :cg 
cggccatcgg 
gcaaaggaaa 
ageattgegg 
caccgccggg 
gaggatgacc 
ctgaaggccg 
atggcggacg 
tggccgctgt 
g a c q a c t: g g a 
tcaagaacga 
ctcaagctta 
ctgcagcggg 
caggtggaga 
aegggcaggg 
tcgagggttc 
gt ccacctgg 
cctgtccttc 
ggee gcatcg 
gtggcattta 
gaccagggga 
ggggggcact 
tg tgcagaga 
ct r ccagcca 
agttatggga 
qtcagggect 



cccgcgaacg 
— gagccccc 
zzqzzzzzza 
cgccgccgga 
cgccgggeca 
tggaggtggc 



1 1 4 C 



acccctccct zzz , 



ccagcaggcc 
tggecgaget 
tgegge g gec 
tgacctttgg 
tcaagctgaa 
agg^ctatga 
aagt gaggac 
acagct t. caa 
cgagagctgg 
cgcc c ccazc 
ctgggcccct 
gectge r.tgt 
agtgcacaaa 
accattctag 
gggcttgttg 
gtttggcaac 
gggcacgagc 
gaaggggaca 
gqtggagttg 



1263 
1 ? 0 
12 :0 
i <\ 4 0 

i. r :: ) 

1 v 1 
1 » : 2 ") 

1 3 ) 
ih ; j 

1 : :kO 
1 ^2 0 

: -k 
:: c ; o 
■ : "iO 

.. '..nO 
. ."12 0 
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-::aa:::: :3c::a:::c 

r^:r.:a:: ggggc — ac- - 

ag-.a-.ao- "igagatgg aaag-.-gaag ggggcaagca 

a3 a^"-- = -:ag = = ca-= zzzazzzz'z aggagagagg -gcagggagg aagg — tg- 
gr.gggacaa zzzzzzzzzz gc:::ac::: agagagggac -tgcc-ga = - = 

.gttgctca ggaggcccc, gcgg^ga .agaagacag 

• • : • agg"tgaca cacaggctcc ic- cagratg 

aggtggagca g.gaccagg, ggagcagtga ccaggacgcc .crggcccag tgctacccag 
cctccccgcc zgctcccagg cgccccatgt cctcacaggc caggacgcca tggcaggatg 
cagaggact. ggtggatttt tgtttcttgc ctgacctcag t.tcatgaaa gaaagtggaa 
ctacagaat tatrttctaa aataaaggct gaattgtctg aaaaaaaaaa aaaaaaa 



210 
211 
212 
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2:13: Homo sapiens 

220 ■ 

221 • niisc_feature 
223 * GnT-I 



■ :4 DO > 14 

:i -t '.eu Lys Lys Gin Ser Ala Gly Leu Val Leu Trp Gly Ma lie Leu 

5 10 

Ehe Val Ala Trp Asn Ala Leu Leu Leu Leu Phe Phe Trp Thr Arg Pro 



10 



25 



,^a P^o Gly Arg Pro Pro Ser Val Ser Ala Leu Asp Gly Asp Pro Ala 

40 4b 



35 



Ser Leu 

50 



Thr Arg Glu Val He Arg Leu Ala Gin Asp Ala Glu Val Glu 



55 



60 



, 2 u Glu Arg Gin Arg Gly Leu Leu Gin Gin lie Gly Asp Ala Leu Ser 
Ser Gin Ara Gly Arg Val Pro Thr Ala Ala Pro Pro Ala Gin Pro Arg 



^64: 



2"e; 



:38C 
2 93^ 
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lis 



Arg GI: 



16 



-> ^p Leu Ser Ser He 

I ^ 170 



Ala 



Asp His 
17 5 



180 



Tyr L j 



He Ala Arg 
185 



Tyr Arg Trp Ala 
190 



Leu uiy 



. ^ ^ p h e Arg Gin Phe Arg Phe Pro Ala Ala Va: vax 

" 200 ZLD 



;iu Asp Asp Leu 
210 



Glu Val Ala Fro Asp Phe Phe Glu Tyr Phe Arg Ala 



215 



220 



Thr Tyr Pro Leu Leu Lys Ala Asp 
225 ~ 230 



Pro Ser Leu Trp Cys Val Ser Ala 



235 



Trp Asn Asp Asn Giy Lys 
245 



;lu Gin Met Val Asp A. 



250 



la Ser Arg Pro Glu 
255 



Leu Leu Tyr Arg 

260 



Thr Asp Phe Phe P 



ro Gly Leu Gly Trp Leu Leu Leu 



265 



270 



. A- Glu Leu Glu Pro Lys Trp Pro Lys Ala Phe Trp 
Ala Glu Leu Trp Aio Glu Leu i 2g5 

275 280 

ftsP ,s f , T tP „et «, «, *. «. «- « ^ "* Ue 

2 90 Z ^ 0 



..^ ^t,, up Spr Ara Thr Met Tnr ^ne 
arq t-ru 



315 



Lvs Glv Val Ser 
320 
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, e p ne Asp Gir. His Leu ^ I:,. He lys leu 



^ P,e a: His Pl,e T:,r Gl, leu Asp leu Ser Tyr leuG_n ,r= - u 

~ . - j . r 



-» TV; Vf: " 5 " SF 16C 



r-a Ls- Ala Arg vai -T- A- = P- = 3 - n -•' 



G1 , s: „ lys Vai »=, Thr Asr, asp A,: 3 lys Glu ^ =4' =^ ^ 

,1 Tyr Ttr Gl, Ar 3 A.P S« P>» Lys Ala Phe Ala Ly. Ala 

W 390 ^ 

T( . . v vai Met Asp Asp Leu Lys Ser Gly Val Pro Arg Ala Gly Tyr 

S:g l.vlleV.,1 ,1, P,e =l„P h e Ar, dy A,: 9 A, 9 Vai Ki.L.uM. 

420 4t - J 

-tw T-r A so Fro Ser Tro Asn 
E:-d :ro Pro Thr Trp b-U ^ T,r Asp . ^ 

4 3 5 
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021 • miscjeature 
■ ^23 * GnT-IH 



••it;^ g =c gggt = : c C3W c, ra 99 " atC999 

,c,:„ac=,, OT c^,«, c« g c g a tg c c^«C =c,ca,cc g c tg cc g =c gg a 
- 1 -.. W ,= ,„c,.,.« c g cc, g catc t cc=c g cc gg gg accc Cggg 

,.,- g ,- gg3g cc,=ccc,= c,ct,ct,c= ,cc«,«, , g a=c=. g c 9 «C««« 
,-a..u.t,. ,.<=,=»«. 3 ctct«ctc .t,«=t,t. t g ,== gg ==t , t ,c««tc 
-, iat « a«tc«=.. .ac=c tgt = = •«" CrtM 
- t -.,c=«. cc== 3g tcac g =ccca gg cc 



60 
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180 
240 
300 
360 
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azzzzzzaqz 
zzzzazzzzz 
— cga ggaca 
ggiaecaaca 
aaccccccee 
ggcegaggeg 
aqzzqzqzzz 
cccagggagg 
ctggacgtgc 
aactteacgg 
accttcgagt 
ggccggcagg 
gtctcgcgg c 
atcccggcce 
gccttccaca 
gtggtgteag 
ctgcgccgcc 
cacatcctgg 
tggtgctt ca 
ccacgctggg 
accgggggct 
atgtatgcgc 
cecta ccagg 
aggccg-ccg 
ggttt.gtgac 
etecttggtt 
ctaecgaagc 
gggagagggc 
caggaggtgc 



caggaggecc 
cgecgceeag 
-cacccagta 
zzzz ggagag 
eggeecggeg 
— cggeccaa 
tgcecactgt 
tgcegcgccg 
gcttccaega 
cttatgggga 



acarccgcca 



acggctggat 
cgcgeaacct 
gtgacggcgt 
tgcgc acgcc 
gctgcacg gt 
gccagtacta 
tgcagtggtc 
cgcccgaggg 
gtgactacga 
ggtt cgacgg 



tgaeccgec z 
eaaggeggce 
cccegcgcg: 
gecgcceeeg 
zzazzz zz:: 
zzqqqzqqaq 
ggtgcagtac 
cgtcatcaac 
gctgggcgac 
gecgcggccg 
caaggt get c 
cgccgacgac 
geggecega z 
ccttctcctc 
gctct aegge 
ggacatgctg 
eaecatge 
gctgggca gc 
catctacttc 
ggacaagegg 



ccaagtacct 
agcc:aggag 
cccgggg = aa 
agggeggggg 
ctt gagggga 
ccttgtgatc 
geaggcegtg 
cactggagtg 



caegcagrag 
get gaagaac 
caoggeggeg 
actggacqa g 
tggegge gge 
ccaggagtgg 
aagggt:eagg 
acgtctgggt 
tgcgtggtgg 



egeaeceeac 
gaggageccc 
accaaggecg 
ggaeggeegg 
taeetcetga 
cgcqtgcgee 
tccaacct gc 
gecateaacg 
gtggtggacg 
-tcaagtt cc 
tatgtcttcc 
tacctgcgca 
gaegtcttea 
aaqctctacg 
ttcttctqc a 
ca ggeagtgt 
aa^ttcagac 
cccctgcact 
aagctcgtgt 
gacctgaa :t 
gagtacccgc 
tacgaceggt 
ggcgggtggc 
g:ggaagt ct 
ccctag :.qct 
gtgggga ;tg 
ctttgagct 
ggcccttatg 
tccctgggta 



acegggegga 
gcggcg"tg 
aggagaagce 
gcgeccggga 
-gj3-:gg = tg 
ceaecaagga 
ccaaccacga 
cccttqcggt 
gggagatget 
cggaccactr 
ccttcctcac 
tcattgacga 
atggctggac 
ageagceggg 
atgggctgga 
agtat gagaa 
tegcegg-tg 
ccgcccagaa 
acatccqcgg 
ctgcagaccc 
tccactacct 
gecacagggg 
agagctgeat 



zzzqzzzzzz 
::::aaa::: 
cgaggggge: 



atctcc:tgc 
ggggtggggc 
cagaaaat; a t 
actgecaaga 
gegggggagg 



gegcaegggg 
gcaeggacc z 
geggceggtg 
gttcgacctg 
gtgcgagt cc 
gaccaatggc 
cccg zzzqqc 
ccaggacggc 
tgeggacgag 
: cgagcccttc 
caccctggag 
cggcatccgc 
ccgcaccggc 
gcact gc tec 
tggegaette 
cctgatccgc 
cagegageac 
get gga :aac 
tcccgaggga 
gat ctgatag 
ctcctgccgg 
tagggtttec 
ccctcccgtt 
ctget ^tggc 
gr aggcagga 
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_sc reature 



4 CO > 16 



- et Arg Arg Tyr Lys Leu 



Pne 



Leu Met Fhe Cys Met 



\la Gly Leu Cys 



Leu lie Ser 



Phe Leu His Phe Phe Lys Thr Leu Ser Tyr Val Thr Pne 



ZO 



30 



:, ro Arg u 



lu Leu Ala Ser Leu Ser Pro 



35 



4 D 



Asn Leu Val Ser Ser Phe Phe 
45 



Tro Asn Asn Ala Pro Val Thr Pro Gin Ala Ser Pro Glu Pro Gly Gly 



50 



55 



tu 



Pro 



Asp Leu Leu Arg Thr Pro Leu Tyr Ser His Ser Pro Leu Leu Gin 



75 



Pro 



Leu Pro Pro Ser Lys Ala Ala Glu Glu Leu His Arg Val Asp Leu 
85 90 95 



il Leu Pro Glu Asp Thr Thr Glu 

100 



j Tvr Phe Val Arg Thr Lys Ala Gly 



101 



110 



gly Val Cys Phe Lys Pro Gly 



Gly Thr Lys Met Leu Glu Arg Pro Pro Pro 



115 



120 



125 



vs Pro Glu Gly Ala Asn Gly Ser Ser Ala Arg 



niv Arg Pro Glu Glu Lys Pro blu Gly 

" -7 r- 13 5 1 4 0 



Pro Ara Tvr Leu Leu Ser Ala Arg Glu Arg Thr Gly Gly Arg 



\ru Pro Pro Arg ly 



21 





olU 

225 



Aso 



il Val Asp Ala Pne va 



1 Val Cys Giu oer 
235 



Asn Phe 
24 D 



Thr 



Ala Tyr Giy G 



lu Pro Arg 



pro Leu Ly 

250 



Lys Phe Arg 



Glu Met Leu Tin: 



Asn Gly Thr 



'he Glu Tyr He Arg H 



is Lys Val Leu Tyr Va 



1 phe Lei 



265 



270 



Acr, Trp He Ala Asp Asp 

Asp Hrs Phe Pro Pro Gly Gly Arg .In Asp .1, Trp ^ 

275 



Tyr Leu 

290 



Arc Thr Phe L 



3U Thr Gin Asp Gly Val Ser Arg Leu Arg Asn 



295 



300 



uo „ p,= mp m *i •* v.. n. m «. «• 118 ^ 

305 



310 



Ala Arg Asp Gly Val Leu Phe Leu Lys Leu Tyr Asp 

325 -'" u 



Glv Trp Thr Glu 
335 



m , he Hi- Met Arg Thr Ser Leu Tyr Gly Phe Fhe Trp Lys 
Pr C Phe Ala the Hio lieu 

540 ^ 



7 50 



«, n. «, - ^ OX. V.X Se, , ly C, ,„r V.X *, >« - 



Ln rt-LCl 

"7 r- 



Glv Leu Asp ! ^y 



He Arg Leu Arg Arg 



Ara Gin Tyr 



^80 



22 



_ .... v e , : r: , S r. ?he Arg C-lr. Tyr Glu Asr. Arg Pr.r Gly His e 
: i; '•" ' 30-0 

_eu Val 31. Trc Ser leu Sly Ser Pro Leu His Phe Ala Gly Trp His 



v.- Le^ Va^ ^er 

- r -,. c P'rp biU O-V ~ J 

Cvs Ser .rp t r..<= — - ^ : 43: 



,:a 3 :r. A sr. Gly As P Pr.e Pro Arg Tro Giy Asp Tyr Glu Asp Lys Ar g 

, ^ - 4 4 i 1 

^ 

Asc Leu Asn Tyr He Arg Gly l» He Arg Thr Gly Gly Trp Pue Asp 

450 455 

Gly W , S .„ Gin Sic tyr Pro Pro Ma «o Pro Ser 01, M. Tyr 

4 (■ 5 4 ' 0 

n, Lys Tyr Leu Leu Lys «. Tyr Asp Arg Ph. »U Tyr Leu Leu 

435 q90 

tor. Asn Pro Tyr Gin Glu Pro Arg Ser Thr A!a Ala Gly Gly Trp Arg 



500 505 



H,s Arg Gly Pro Glu Gly Arg Pro Pro Ala Arg G.y Ly 



Gly Lys Leu Asp Glu 



515 



k\ a Glu Val 
E 30 



:io> 17 

■11> 1766 

112: DN A 

.13;- Homo sapiens 
: 20 ■ 

221 • misc_feature 

223 • GnT-V 



520 



525 



^caggtu cagcacttgg gagctgactg t g=tggaggt gacaggctt, gcggggtcccg 60 
, tgtgtg ca ggag.cgcaa ggtcgctgag caggacccaa aggtggcccg aggcagccgg 120 



23 



^ccacga atcc:gc,g= c.gctgagaa aca.ggtcag caag.cc^gc 
,ggaag.:^c :: = ::a: 5 :: ggcctgg.c cggtcg.ca tgg.g.ggta ,, = = at=tc = 
^gggaag^a ::::::a::: ::::a::::a gagaagaaga ^aggg.ga, 
gcagagagca aggc^ccaa gctctttggc aacr.c:::: ggga.cagcc =az=zz=c^ 
a::5tu:: 5 ggtcaagacg cca::tg::: acgagc-gcc ctatgggacc 
agga.ctgc, c=:c= 33 gtg ctagcca.ca = = - = -:c:::aa 3 
aacatccaga gcctcaggtg ccgccgctgt grggtcgtgg ggaacgggca ccggcrgcgg 
aacagctcac cgggagatgc catcaacaag taccatgtgg tcatcagatt gaacaatgcc 
ccagtggc-g gctatgaggg tgargtgggc tccaagacca ccatgcgtct cttcacct 
gaatctgccc acttcgaccc caaagtagaa aacaacccag acacactcct cgtcctggta 
gc:-:tcaagg caaiggac-.c ccactggatt gagaccatc; tgagtgataa gaagcgggtg 

„, t ,,^ rtr , a t-rraaaat3 tcaatcctaa acagattcgg 
cgaaagggtt. tctggaaaca co-tccct^ cJt.ci.gg gai. _) 

at-tcaacc ccttcttcat gcacattgca cctcacaaac tgctgagcct gccaatgcaa 
cagccacgga agattaacca gaaccccacc acgggcctgt tggccatcac gctggccrtc 
caoctctgtg acttggtg:a cattgccgg: tttggctacc cagacgccta caacaagaag 
cagaccattc actactatga gcagatcacg ctcaagtcca tggcggggtc aggccataat 
gtrtcccaag aggccctagc cattaagcgg atgctggaaa tgggagctat caagaacctc 
acgtccttct gacctgggca agagctgtag cctgtcggtt gcctactctg ctgtctgggt 
gacccccatg cctggctgtg ggggtggctg gtgccagtat gacccacttg cactcacccc 
ctcttgggga gggagtt:tg gg==tcgcca ggt.tgagat gaggccatgc ccctggctgc 
tcttatggag ccgagatcca gtcagggtgg gggcgctgga gccgtgggag cccggcagg 
gragggggct ,gtcgctotg gcaccccctc tctgccagca ccaagagatt atttaatggg 
ct.atttaatt aaggggt.gg aaggtgctgt gggctggtcc cacacatcca ggaaagaggc 
cagtagagaa ttctgccac tttttataaa aacttacagc gatggcccca ccaaggocta 
gacaoggcac tggcctcoca ggagggcagg ggcattggga atgggtgggt gccctcoaca 
gaggggctgc ,acctcc:ag caggcatggg aagagcactg gtgtgggggt tccaccgaga 
aggggaccc atctagaaaa gaggttacaa acctaccatt aaa=tatttt tcctaaaacg 
gaaaaaaaaa aaaaaaaaaa aaaaaa 
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-p ^y s 



eu ' J a~ ^al ''e' Val Tro Tyr Ser lie Ser Arg Glu Asp Ser Phe Tyr 
'^70 25 30 



Phe Pro lie Pro Glu Lys Lys Glu Pro Cys Leu Gin Gly Glu Ala Gli 
^ 4 0 4 5 



Ser Lys Ala Ser Lys Leu Phe Gly Asn Tyr Ser Arg Asp Gin Pro lie 

50 55 



6 0 



Phe Leu Arg Leu t 



y u Asp Tyr Phe Trp Val Lys Thr Pro Ser Ala Tyr 
70 75 80 



;iu Leu Pro Tvr Gly Thr Lys Gly Ser Glu Asp Leu Leu Leu Arg Val 
35 90 95 



Leu Ala I ^ Thr Ser Ser Ser He Pre. Lys Asn He Gin Ser Leu Arg 

ioo 105 no 



Cys Ara Arg Cys Val Val Val Gly Asn Gly His Arg Leu Arg Asn Ser 
115 120 125 



Ser Leu Gly Asp Ala He Asn Lys Tyr Asp Val Val lie Arg Leu Asn 

13] ' 135 140 

Asn Ala Pro Val Ala Gly Tyr Glu Gly Asp Val Gly Ser Lys Thr Thr 

145 150 155 160 



Glu Ser Ala His Phe Asp Pro Lys Val Glu 

- ^ r-, 



Mot- ^v-q i^r; PHo Tyr Pr 

-7 0 1 /b 



, sn p r c Asp Thr Leu Leu Val Lea Val Ala Phe Lys Ala Met Asp 



25 




Met Gin 



: ro Arg Lys lie 



Lys Gin Lys 



:o Thr 



.y Leu Leu 



At a ii 



e Thr Leu Ala Leu His Leu Lys Asp Leu 

? f, s 2 7 0 



Val 



'^q tip Ala Glv Phe Gly Tyr Pro Asp Aia iyr msh 

975 28 D 285 



i Lys Lys Gin Thr 



lie His Tyr Tyr Glu Gin He Thr Leu Ly^ 

; 9 0 295 300 



Ser Met Ala Gly Ser Gly 



His z-sn Val Ser Gin Glu Ala Leu Ala lie Lys Arg Met Leu Glu Met 
K :5 " 310 315 320 



Gly Ala He Lys Asn Leu Thr Ser Phe 
325 



19 

2 956 

E'MA 

Rat 



m:sc_f eature 
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MOO - 19 
; a act t cca t 


geccatatta 


catcttctcc 


ttcacacaaa 


atagggaaca 


gggaaggaag 


60 


j 333" cage a 


aagaat etcc 


atctaaatgt 


cctgggagag 


get gcctgga 


tcacagtgtg 


12 0 


gagacgaggt 


atcaaagccc 


ggat act gat 


gagt ggtatc 


tgcctgtgga 


gtggtccagc 


18 0 


tgcgggg ^cg 


aggtgcagsg 


agecacaggg 


t cgatccata 


gcgccatggc 


etgcatcctc 


24 0 



26 



aagaggaaga — gcgcttgc ggtgagcrrc a:agcc::g: gcatc.tgct gatagccat g 

: ? ::::g;;a aaagaagtgac :t:c:c:::g c:::::aa:: gc"tggaca a:::aaaa:: 3^: 
aaa:::a::: :',::j::::a :a:a::cagg ca:::::::: aaa:::a::a :gga:a:a:a - 

aaag:agagga aaaaagagcc t^rgcagcrg aacrgtaacc attgrgccgt ag^gtcgaaa 4-. 

— ggg — aga -ggttggaaa gaaggtgggg gaagagatag accgtgcgtc ctgcacctgg 5-1C 

agaa^gaa^a a:g::::ca: caagggrt" gaggaagatg tcggctacat gacgatgg" c J 

cqagtggtgt cacacaccag cgtccctctc ttgctgaaaa acccggaata t::::tcaag 6bC 
aaggcgagaa caacaattia cgtcatcrgg ggccc^ttcc gcaacatgag gaaggacggq -a:U 

aacgqgatcg :gtacaacat gctaaagaag acggtcgacg cctacccaga cgcgcagatc: 7PC 

tacgtgacca cggagcagcg gatgacgtac tgcgacgggg tgtttaagga tgaaactggg 84C 
aaaqacagag tccagtctgg ctcctatctc agcaacgggt gcttcacctt tatcctggcc 9'.:-C 
atqqacgcct gctacagtat ccacgtct ac gggatgataa at.gagaccta ctgcacgaca '^0 

gaaqgqtana gaaaaqtccc c:a:cattac tatgaacaag ggaaggacga gr: gtaac :jag 10. :0 

tatct*;ctcc atqaacatgc ccc atacggg ggacacaggt tcatcaccga gaagaaagtq 10 -JC 

tttgcoaagt gggccaagaa aca:agaata gtatttacac acccaaactg gacagtgtco 11-tJ 

tgatgctgtg cttcctgac- gtgacactga agctgtgagg aagagaggtt gatggtggtg 12 "if 

acagtgcggg caggatgct- atggtgacca tggtcatgga cattctctgt ggggacactg l^->0 

actatgctag :aatttgaa: ttt ggcatt c tgtgggaggg ggtcat gttc attctggtcc i: j .> 

ttc-ggtggt :cagccatg: gaattgcact ttaaaactta cctacaaatg aaatgaagg: I--' 1 

tgtga:taaa gaaaacacga agattacctt tcaagatggc tgctcagaat tctttaacag 14 4.1 

agg:ttccag gactcacgat tcagcctg^t caggcaagg- tactgagtgc a~gggctgcc 11 ) 

c:c:a:cttg gaaaatggtg gactgtcata atacactgtc cccaagcaat tctttca ggg 15-. ) 

tagagatatc ttgccaccgt taccagttac cctgatagag gggaggtatc tctttctgct lbJD 

ctgccatctt tcttccatat gtctctcatc taaagcctca ggccacctaa ctaaa^gtag 1*>:0 

caatgaaggc attctgtaat tcctgcatat -aggattgct ggactgtctc agaga:ttas l' ? -i] 

ttaaaaargt atcaaatagc aaatattgac aatttttcac ttggacagct gtgct^tcaa IhJJ 

tactcaaaac aatgtaacta aacatatta: tacaattacc tacattaatg tttagttatt I-ioC 

tttggttgag tgctaaacat taacaggtta gatatactgc tacactgtaa taacacatac 1S*20 
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24; 



5 0 0 
64 0 
1 JO 
7 00 



:::gaaa::a :::::::aaa ataaccaaag gg::c::cac :;::c:::aa ;a:::ag:a: 
raagaaatga :a:g:::::: gaaaacacaa aacaggggaa agaaagacat a:::::g:a: 2:41 

;aa:::a:a: :::a::a:a: :ca:aata:a :a:::t:aaa :::aaa:::: :a::::a:aa u 

;:itgaaggtg :a:::c:c:c catagacat: a::aa:gtca ag:g::aaac ggtagatatg 2160 
::aacc::::: :a;a::a::a aacccagccc aagc::::gc ct — ataggg ctgattgtcc 2220 
:::a^a:::: cgtatg^tct gctagaaaag taaaatggta stgagcttca trcccaaagt ^zc. 
;;::tcgcta: g::tcaca:a ggctatgtac cacgtgacgc ccatggccac ctcectggac ^j4,. 
tattgcctgc acat:c:gcc atccccag:a gctgatctgc at-gttggcr gtgttcatgt 
citcceaggtc gctctagttc agaatatagg ratagaa^ag catttgtgta aatcagtaaa 
cgactgagtt ctctgccaag cacagcatag cataccgaga ttatgcaaaa tggccacaag 
;:acgc:ccgtg tcatagatca gtaccctata agcttagata ccttcaatgt ttttgcttct 
cttcrjatgqc tctctgttcc agagctcggg gacaatggct aggaatggta gcagagaaat 
( -.cagtttcf:a ggtctagac^ t gaga aggct tt -ttctctg taga:tcaat gatccttaaa 
-.attagagqt tgattttctg agacaattcc aagcatccat aaataccttg gcacaatgat 
* caaagctaa aaccaaqc:g cattgagtgt tttagagctg gaaatgacaa aacacctcac 2&2D 
■ rt.gtcccaoc tcgacaggga tttcctacga ttaagggcta tgctaactca ttaagatgtg 28:0 
.-ratctttcot accctctgaa cccattttga tatcccacac cc:gacccat aagatttgcc 
■:aqcccca :t cgtgcc 



1 1 : ■ 2 ;■ 

:n • ;-5 

:12 ■ E r\T 

u:- • F.-it 

] 2 r • 

: 2 1 ■ Hiisc feature 

i23 • lit alpha 2, 6-ST 



• : 4 0 J > 2") 

M^*- Ala Oys He Leu Lys Arg Lys Frc Ala Leu Ala Val Ser Phe He 

1 5 10 15 



Ala Leu Cvs He Leu Leu Leu Ala Met Arg Leu Ala Asn Asp Val Thr 

25 30 



94 D 
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w _ ^ 



~s:i -a. 



Leu Gin Leu Asn Cys nsr: 



, T al Ser Asn ber ^-y 



Gin Met: Va, 

90 



;iu He Asp A: 



at a Ser Cys He 'Ire Arg Met Asn Asn Ala Pro Thr 

105 UC 



G iy Phe Glu Glu Asp Val Gly Tyr Met Thr Met Val Arg Val Val 
~ :15 120 125 



Leu Leu Lys Asn Pro Asp Tyr Phe Phe 



S^r- h ; s T^r Ser Val Pro Leu 

130 135 I 40 



Lys Glu Ala Ser Thr Thr lie Tyr Val He Trp Gly Pro Phe Arg Asn 



14 5 



150 



155 



HO 



M^t Arg Lys Asp Glv Asn Gly He Val Tyr Asn Met Leu Lys Lys Thr 
* 165 1^0 1^ 



Val Asp Ala Tyr Pro Asp 

18 0 



Ala Gin He Tyr Val Thr Thr Glu Gin Arg 
185 1^0 



Met Thr Tyr Cys Asp Gly Val Phe Lys Asp Glu Thr Gly Lys Asp Arg 
195 200 205 



Val Gin Ser Gly Ser Tyr Leu Ser Thr Gly Trp Phe Thr Phe He Leu 



210 



215 



220 



Ala Met Asp Ala Cys Tyr Ser 

225 220 



He His Val Tyr Gly Met He Asn Glu 



235 



240 



rhr Tyr Cys 



nr Thr Glu Sly Tyr Arg Lys Val Pro Tyr His Tyr Tyr 

t \ ^ o^.n, 2 5 5 



Gly Lys Asp Glu Cys Asn Glu Tyr Leu Leu Hi 



His Glu His Ala 
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